HPOB, an HDAC6 inhibitor, attenuates corticosterone-induced injury in rat adrenal pheochromocytoma PC12 cells by inhibiting mitochondrial GR translocation and the intrinsic apoptosis pathway.
High levels of glucocorticoids (GCs) have been reported to damage normal hippocampal neurons, and such damage has been positively correlated with major depression (MD) and chronic stress. Our previous study showed that HDAC6 might be a potential target to regulate GC-induced glucocorticoid receptor (GR) translocation to the mitochondria and subsequent apoptosis. In the present study, we investigated the effect of HPOB, a selective HDAC6 inhibitor, on corticosterone (Cort)-induced apoptosis and explored the possible mechanism of action of HPOB in rat adrenal pheochromocytoma (PC12) cells, which possesses typical neuron features and expresses high levels of glucocorticoid receptors. We demonstrated that pre-treatment with HPOB remarkably reduced Cort-induced cytotoxicity and confirmed the anti-apoptotic effect of HPOB via the caspase-3 activity assay and H33342/PI and TUNEL double staining. Mechanistically, we demonstrated that HPOB reversed the Cort-induced elevation of GR levels in the mitochondria and blocked concomitant mitochondrial dysfunction and the intrinsic apoptosis pathway. Furthermore, HPOB was shown to attenuate expression of the multi-chaperone machinery (Hsp90-Hop-Hsp70) and cooperate with mitochondrial translocase of the outer/inner membrane (TOM/TIM) complex recruitment by triggering hyperacetylation of Hsps through HDAC6 inhibition. Considering all of these findings, the neuroprotective effect of HPOB demonstrated the crucial role of HDAC6 inhibition in reducing Cort-induced apoptosis in PC12 cells. The data further suggested that the anti-apoptotic activity of HDAC6 inhibition against the mitochondria-mediated impairment pathway might be mechanistically linked to the hyperacetylation of Hsps and consequent suppression of GR translocation to the mitochondria.